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Encephalopathies	are	serious,	life-threatening	neu-rological	 disorders	 often	 encountered	by	veteri-
narians	 in	 clinical	 practice.	They	 are	manifested	 by	
severe	 clinical	 signs	 (paralysis,	 loss	 of	 vision,	 dys-
phagia,	seizures,	compulsive	walking-circling),	while	
frequent	and	often	irreversible	loss	of	cognitive	func-
tion	 ultimately	 destroys	 the	 long-established	 bond	












describe	 clinical	 presentation,	 diagnostic	 approach,	
follow	up	and	outcome	 in	48	dogs	with	signs	of	 in-













lopathies	 and/or	 idiopathic	 epilepsy	 were	 excluded	
from	the	study.	After	reviewing	the	respective	records,	









cranial	vault	 (cerebrum,	 rostral	or	 caudal	brainstem,	
cerebellum).
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A	 final	 diagnosis	 was	 reached	 in	 29	 cases.	 Of	
these,	 ten	 dogs	 were	 diagnosed	 with	 intracranial	
neoplasia,	 primary	 in	 eight	 animals	 and	 secondary	
or	metastatic	 in	 two	animals.	Tumour	detection	was	
achieved	 by	 computed	 tomography	 in	 two	 animals,	
by	magnetic	 resonance	 imaging	 in	 five	 animals	 and	
by	 histopathological	 examination	 of	 tissue	 samples	
collected	 post-mortem	 in	 three	 animals.	Two	 of	 the	
primary	 neoplasms	 were	 classified	 histopathologi-
cally,	one	was	an	oligodendroglioma	and	the	other	a	
transitional	meningioma	 (Table	 1,	 cases	 22	 and	 24,	












Moreover,	 in	 the	 other	 19	 dogs,	 the	 diagnosis	
was	 as	 follows;	 nine	 dogs	were	 diagnosed	with	 en-





























Follow-up	 of	 patients	 (where	 applicable)	 had	
been	performed	by	sequential	re-examinations,	in	or-





ness),	along	with	physical	 therapy	 (Drum,	2010).	 In	
dogs	that	died	or	were	euthanized	due	to	the	severity	
of	their	disorder,	data	from	post-mortem	gross	patho-











(within	 2-15	 days)	 in	 12	 dogs	 and	 over	 a	 period	 of	
>15	days	in	24	animals,	whilst	it	was	unknown	in	one	
dog.	Moreover,	 31	 dogs	 presented	 signs	 compatible	
with	a	single	or	focal	intracranial	lesion,	whilst	in	the	
remaining	 17	 diffuse	 neurological	 dysfunction	 was	
evident,	 suggesting	multifocal	 brain	 involvement	 or	
secondary	cerebral	oedema	(Table	1).	In	the	31	dogs	
with	a	single	or	focal	intracranial	lesion,	lesions	were	
neuroanatomically	 localized	 at	 the	 cerebrum	 (fore-
brain)	in	15	animals,	at	the	brainstem	in	12	and	at	the	
cerebellum	in	4	(Table	1).	During	 the	 initial	clinical	
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DISCUSSION
Primary	 encephalopathies	 can	 be	 classified	 ac-
cording	 to	 their	 specific	 aetiology	 and	 clinical	 fea-
tures	 into	congenital,	 inherited	 (or	degenerative),	 in-




in	 six	 dogs.	Hydrocephalus	 is	 a	 common	 congenital	
disorder	 of	 the	 central	 nervous	 system	 and	 affects	
toy	and	brachycephalic	breeds.	 In	 the	 latter	animals,	
the	usually	reported	anatomic	cause	is	stenosis	of	the	
mesencephalic	aqueduct,	although	there	are	also	cas-
es	with	 no	 apparent	 deformity	 present	 (Vite,	 2006;	
Thomas,	2010b).	Three	of	the	affected	dogs	belonged	
to	 high	 risk	 breeds	 (Shih	 Tzu,	 Miniature	 pinscher,	






1)	 (Vite,	 2006;	Thomas,	2010b).	Diagnosis	was	 es-
tablished	 objectively	 by	 magnetic	 resonance	 imag-









12	 year-old,	 but	 not	 up-to-date	with	 vaccination	 for	
the	previous	five	years.	All	animals	had	neurological	
signs	of	diffuse	or	multifocal	encephalopathy,	includ-
ing	 focal	 or	 generalized	myoclonus,	 a	 rather	 typical	
manifestation	of	 this	viral	 infection	(koutinas	et	al.,	
2002;	 Vite,	 2005;	 Dewey,	 2008).	 Extraneural	 signs	
such	as	upper	respiratory	and/or	gastrointestinal	tract	
disease,	nasal	and/or	digital	hyperkeratosis,	impetigo,	
were	 observed	 in	 three	 cases	 (Table	 1).	These	 non-
neurological	 manifestations,	 although	 inconsistent,	
frequently	 precede	 or	 accompany	 neurological	 dys-















Extensive	 ischaemic	 necrosis	 of	 the	 cerebral	






cal	 factors	 that	 have	 been	 associated	with	 ischemic	
strokes,	 include	septic	or	cardiac	 thromboembolism,	
parasitic	migration	or	emboli,	fibrocartilaginous	em-









pathological	 examination,	 each	of	 these	used	 in	one	
case.	Although	prognosis	is	generally	guarded	to	poor,	
especially	 when	 severe	 neurological	 dysfunction	 is	
present,	one	hydrocephalic	dog	is	still	alive	after	two	
years,	 period	 during	which	 only	 symptomatic	 treat-
ment	is	performed.
One	rottweiler	was	diagnosed	with	a	rare	inher-
ited	 disorder,	 characteristic	 for	 this	 dog	 breed,	 neu-























The	 diagnosis	 of	 another	 presumed	 inherited	
condition,	 progressive	 cerebellar	 cortical	 degenera-
tion	was	based	on	history,	development	of	signs	and	
diagnostic	imaging	findings	(case	5,	Table	1).	In	con-
trary	 to	 the	 previous	 case,	 this	 uncommon	 disorder	
is	 slowly	 progressive	 and	 affects	 adult	 middle-age	
or	even	elderly	American	Staffordshire	 terriers,	 thus	
an	 extensive	 diagnostic	work	 up	 is	 essential	 to	 rule	






dysfunction	 support	 a	 diagnosis	 of	 progressive	 cer-
ebellar	cortical	degeneration	(Olby	et	al.,	2004).
Canine	distemper	virus	encephalitis	(CDVE)	was	
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drome	 signs,	 e.g.,	 demented	 behaviour,	 disturbance	
of	 sleep/wake	 cycle,	 loss	 of	 house	 training,	 aimless	
wandering	and	loss	of	owner	recognition	(Landsberg,	
2011).	Diagnosis	of	cognitive	dysfunction	syndrome	
is	 performed	 by	 exclusion	 of	 other	medical	 or	 neu-
rological	conditions	that	may	present	similar	clinical	
signs.	Among	such	problems	in	geriatric	dogs	are	en-
docrine	 (e.g.,	 hyper-/hypo-adrenocorticism,	 hyper-/
hypo-thyroidism,	 diabetes,	 insulinoma),	 metabolic	
(e.g.,	 hepatic	 or	 kidney	 failure),	 neurological	 (e.g.,	
brain	 tumours,	 encephalitis),	 orthopaedic	 (e.g.,	 os-
teoarthritis),	 dermatological	 (e.g.,	 chronic	 pruritic	
diseases)	 and	 senile	 visual	 and/or	 auditory	 dysfunc-
tions	(Lansberg,	2011).	For	this	reason,	an	extensive	
clinical,	 clinicopathological	 and	 diagnostic	 imaging	




For	 the	 remaining	19	cases	 (Table	1)	a	diagno-
sis	was	 attempted	 by	 interpreting	 data	 from	history,	
clinical	 presentation	 and	 initial	 clinicopathological	
evaluation.	Case	30,	a	Yorkshire	terrier	(Table	1)	was	
presumed	 to	 suffer	 from	 breed-specific	 encephalitis	
based	on	clinical	findings,	chronic	(~12	month-long)	
waxing	and	waning	disease	course	and	response	to	pe-
riodic	 administration	 of	 corticosteroids	 (Schatzberg,	






mours,	 therefore,	 brain	metastasis	 or	 ischaemia	 from	
metastatic	emboli	could	have	been	the	inciting	cause.	
Similarly,	 mammary	 neoplasia	 was	 detected	 in	 case	







no	 apparent	 predisposing	 factor	 could	 be	 identified,	
are	referred	to	as	‘cryptogenic	infarction	(Garosi	et	al.,	
2006;	Garosi,	2010).
Brain	 tumours	 were	 among	 the	 most	 common	
disorders	recorded	in	this	study,	an	observation	which	
is	 in	 agreement	with	 epidemiological	 data,	 reporting	
an	 incidence	 risk	of	14.5	 in	100,000	animals	 for	 the	
disorder	 (Polizopoulou	 et	 al.,	 2004).	 Typically	 af-
fected	animals	are	middle-aged	to	elderly	dogs	(aged	
>5	 years);	 however,	 exceptions	 can	 occur	 in	 breeds	
predisposed	 to	 cerebral	 cancer	 and	 certain	 tumour	









uncommon	 in	 brain	 neoplasia	 caused	 by	 the	 sudden	
exhaustion	 of	 compensatory	 protective	 mechanisms,	
obstructive	 hydrocephalus	 or	 haemorrhage	 (Polizo-
poulou	 et	 al.,	 2004;	Long,	 2006).	When	 interpreting	










ante-mortem	 in	 these	 cases.	 Clinical	 and	 diagnos-
tic	 imaging	 lesion	 localization	corresponded	well,	as	
shown	previously	in	other	clinical	studies,	confirming	
the	 need	 for	 a	 systematic	 neurological	 evaluation	 of	
patients	 (Polizopoulou	 et	 al.,	 2004).	 Interestingly,	 in	
five	cases	the	lesion	localization	was	determined	to	be	




dogs	 with	 primary	 tumours.	 Primary	 brain	 tumours	
outnumbered	those	that	invaded	the	cranium	after	lo-
cal	 (nasal	 cavity)	 or	 distal	 (abdomen)	metastasis.	 In	
relation	to	those,	clinical	signs	caused	by	the	primary	
neoplasm	had	been	recorded	in	one	dog	that	showed	
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nine	 primary	 encephalopathies	 emphasizes	 the	 need	
for	a	systematic	diagnostic	approach,	taking	into	con-
sideration	history	and	evolution	of	neurological	signs,	
clinical	 and	 clinicopathological	 findings	 to	 exclude	
other	 systemic	 disorders	with	 neurological	manifes-
tations.	Analysis	of	cerebrospinal	fluid	and	diagnos-
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